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Background Showing Importance of Research for Arsenical: Substitutes: 


In order to provide a proper background for a discussion on recent de- 
velopments in insecticides used for controlling insects on veretables, it 
Seems desirable to review very briefly some of the importan’ influences 
which led to an intensification of the investigations on this subject. 


During the carly stages in the develonment cf control measures for 
insect pests on vegetables, it apye rs that except for occasional specu- 
lations as to the cuantity of a given food product (stch as cabbace) that 
would need to be eaten atone time to constitute a lcthal dose,’ vor eLELoLe 
fear was expressed in reports or publications over the increasing use of 
insceticides containing lecd, arsenic, fluorino, end othcr poisonous ma- 
terials on many cdible plant products. In fact one publication wnt so 
far as to declare that "Unfortunatcly considerable prejudice exists 
against the use of arsenicals on cabbage. This fecling is groundless 
-and should be discouraged." Consequently, the.producers of vogotable 
craps were taught to rely to a great extent on insceticides containing 
one or more of these chomicals as a moans of combating insect attacks. 
Occasional-epidemies of acute illness resombling poisoning dircetcd at- 
tention to tho food that tho sufferers had consumed cnd to the fact that 
some of the vegetable products on the markct contained alarmingly large 
quantities of arsenic. This situation, togethcr with rapid advanecs in 
the science of toxicology, rcosulted in widespread publicity and alarm over 
the prevalent practice of cmploying substances for insect control which 
were known to be toxic to man. Much of this publicity and alarm wes 
stimulated by large-scale soizures end condomnstions by officials of this 
Department ond by State health officials of cabbage (1931-1932) cauliflower 
(1931-1932) and celery (1925) which bore cxecssive quontitics of arsenics 
These scizures and condemnations led in turn to thc publication of many ar- 
ticles and books dealing with the menace to health incurred by the appli- 
cation of insccticides containing arsenic, lead, or fluorine. 


Among the many periodicals which have publishod numerous articlos oh 
this subject may be mentioned the following: 


1. The "Nation" 

2e The "Now Republic" 

3. The "St. Louis Post-Dcespatch" 
4. The "New Yorker" 

5e “Health and Hygicne" 

6. “Consumer's Digest", 
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7. Monthly bulletins and annual buying guides issued by "Con= 
sumers' Research" and "Consumers! Union". 


Among the books which have discussed the subject are: 


1. "100,000,000 Guinea Pigs" 

ae "40,000, 000 Guinea Pig Childron" 
3. “How to Spend Money" 

4, “Skin Deep" 

5, "Partners in Plunder" 

6. “American Chamber of Baer 


The Pee publication, reece by a member of the Food and . 
Drug Administration and issucd in 1936, gives. in one chapter a vivid 
and accurate account of the history of the war against hazardous resi- 
ducs on vegetables, assigning this problem oqual importance with campaigns 
against notoriously poisonous medicines, PSL) Seen he lay foods, and ro- 
lated matcrials. 


History of of: tho Dovolepnont ee Substitutes: for Arsonicals On 
Use on Vopetable: rope ne 


hoapoden for many yours entomologists had. tested, from time to time, 
end in a general way, the insecticidal value.of various plant products, 
and such materials as pyrethrum, and hellebore were often recommended for 
the control of insect pests, the high cost of these matcrials, and the 
limited scope of the experimonts performed with them prevented their 
widespread adoption. Prior to 1932 the principal use of any of these 
plant products against insects attacking vegetables was confined.to 
the use of pyrethrum in combating tho colery leaf-tier, In this in- 
stance it was found that pyrethrum.was specific for.the insect involved 
-and that its use avoided the oxtreme residue hazard incurrod by using 
any of the arsenical or fluorine compounds on celery. Those advantages 
compensated for the relatively high cost of, Leder ei led to its 
general adoption by cclery growers. 





In no instance wes the problom rogarding the presence of Ferpete! 
residues on foods more acute or more difficult in contemplation tha in 
the protoction of vegetable crops. Among the many complications to be 
surmounted in the solution of this problem was the fact that rescarch by 
Specialists in human nutrition during recent years had disclosed the value ~ 
of the vitamins and minerals contained in the grceon, leafy, outer parts 
of many vegetables (such as cabbage, lettuce and celery) which had hore- 
tofore been discarded almost universally when preparing such vegetables 
for the table, The discovery of the importance of vitamins in the diet 
increased the demand for green, leafy vegetables and it soon bccamo 
evident that practices of insect control which resulted in heavy do- 
posits of harmful residue on the loose edible leaves of vogetablos = 
could no longer be tolorated. 
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The residue problem in truck crop and garden insect investigations 
was not confined, however, to the use of poisonous substances on leafy 
vegetables since similar problems were pressing for solution in the in- 
stance of the Mexican bean beetle, pepper weevil, vegetable weevil, to- 
mato fruitworm, cabbase maggot on radish and turnips, spinach maggot, 
melonworm and pickleworm, raspberry fruitworm, strawberry weevil, and 
hornworms and flea beetles on tobacco. 


Workers in the Division of Truck Crop and Garden Insect Investi- 
gations had been active for some years in investigating the possibilities 
of utilizing organic insecticides considered harmless to the consumer. 
Therefore, when a logal tolerance was cstablished for arsenic on veg- 
etable products placed on tho market, and sensational scizures of large 
quantities of cabbage and cauliflower bearing excessive residues wore 
made during 1931 and 1932, an exhaustive inventory was taken of the or- 
ganic materials available for insect control. At this time a program 
of intensive and largo-scale oxpcriments was inaugurated with the pri- 
mary objective of devising methods of insect control that would olimi- 
nate the harmful residuc hazard. 


In furtherance of this objective and as an initicl step, investi- 
gations performed at ficld laboratories of this Division located at 
Baton Rouge, Lae, and Charleston, S. Ce, demonstrated conclusively 
that in order to avoid cxccssive harmful rcsidue none of the compounds 
containing arsonic should be used on any part of the cebbage plent thet 
is to be marketed. Paris green, lead ersonate, calcium arsonato, and 
eryolite were uscd in these tests. These serics of experiments "took 
the guess-work" out of the arsonical residuc question on cabbage and 
constituted such a distinct and important advance in our knowledge of 
the residuc problem thet the conclusions just stetcd and which were 
published in Circular 411 (February 1937) have been adoptcd widely by 
State workers end incorporeted in thoir published recommendations. 

As a part of the rosiduo studics there were made a series of de- 
eiled observations of plant growth on such crops as cabbage, celcry, 
spinach and lettuce in order to detcrmine what cffcct stripping or pro- 
poring the: product for harvest would have on the removal of residucs 
present on discarded portions. It was found that this type of work 
yielded exceptionally valuable information on a phase of the residuc 

problem previously not investigated, since the horticulturists had 
never considered it important to learn just what part of these vege- 
tables wore sent to markct. ; 
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Since the results of the rcsidue experiments on cabbage had shown 
that the use of insccticides containing harmful materials was practically 
prohibited for the control of the more common specics of caterpillars in- 
festing this crop, studies were initiated in 1932 which had for their 
objective the finding of materials which would kill these caterpillars 
end not leave harmful residues. The more intconsive studics wore por- 
formed at Beton Rouge and Charloston and the chart” / shows briefly the 


performance of the insccticidcs tested, arranged according to the ordor 
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! 
of their effectivencss against ofich species of cabbage caterpillar 
listed. 


It will be notod from the chart exhibited/ that at dilutions of 
various. insecticidds which may be considered to be within the range 
‘of practical use by the grower, derris dust mixtures which do not leave 
harmful residucs at the dilutions shown, were superior or equal to the 
arsonical or fluorine compounds, which have been used commonly against 
the threo most important species of caterpillars found on cabbage. (Exe 
periments by other workers of the Division have indicated that cubo of 
the same strength may be usod instead of derris.) Similar results were 
obtained with compounds containing derris or cube against cabbage cater- 
pillars infesting cauliflowor in California, For several species of cut- 
worms and for the corn carworm (Agrotinac) which sometimes attack cabbage 
during the fall scason in the South, it was found that none of the organ- 
ic insecticides wore effective and that dependence must be placed upon 
applications 6f the arsenical or fluorine compounds before the heads of 
cabbage begin to forme These results, which demonstrated definitely for 
the first time the foasibility of controlling the common cabbage cater-= 
pillars on cabbage and cauliflower without incurring tho harmful resi- 
due hazard, have been disseminated widely in a sorics of Eeserics cir- 
culars, as well as in Farmers! Bulletin 1371, and have been adopted in 
whole or in part by State workers in making their sicpeasio rocommenda= 
tions, 


The insecticide investigations on cabbage caterpillars wore paral- 
-leled by similar activities in other work projects of the Division, of 
which the following were the most important: 


1. Sanford, Fla.: A dust mixture consisting of cqual parts of 
pyrethrum and tobacco dust controlled the celery leaf-ticr and avoided 
all chance of harmful rosiduc. 


2e Columbus, Ohio, Norfolk, Va,, and Grand Junction, Coloe: Sprays 
or dust mixtures containing derris or cube wore found to control tho 

‘ Mexican bean beetle, thus solving all critical questions relating to 
harmful residue and plant injury from insecticides on this probleme 

These results were far-reaching in their effect ond have been adopted 

by all workers in entomology as standard proceduro. A detailed discus- 
sion relating to the dovelopment of these insecticides against the Mex- 
ican bean beetle and other insects affecting truck and garden crops will 
be presented by Dr. N. F. Howards 


3- Baton Rouge, La.: Dust mixtures containing derris or cube proved 
offoctive in protecting ¢ turnip and mustard from injury by the turnip 
aphid, 2 widely distributed pest on leafy vegetables and not only solved 
the problem of avoiding harmful residues on affected crops, but scrved 
as the initial step, which was followed by many investigators, in tho 
successful use of insocticides containing rotenone against several spe- 
cics of aphids which had heretofore baffled efforts to control them with 
insecticides. 
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4. Phoonix, Arize: The problem of controlling the cabbage looper 
on lettuce in the Salt Rivor Valley of Arizona has been solved, appar- 
ontly by the use of pyrethrum dust mixtures, under conditions which 
made the use of organic insecticides impcrativee 


5e Puyallup, Washe: Information was obtained that tho raspborry 
fruitworm can bo controlled by the use of sprays or dust mixtures con- 
taining derris or cube, thus climinating the use of lead arsenatc, for- 
morly recommended, which left residues on the marketed berrics if ap- 
plied before the plants were in bloome ; 


Specificity of Insocticides Avainst Some Im- 
portant Insects Attacking 


Vogotables 


During the progress of experiments to determino the identity and 
proper dilution of insecticides that would control] certain of the in- 
sects attacking vegetables and not leave harmful residues it became 
apparent that some of these insecticides were characterized by distinctly 
specific responses, as disclosed by tosts in the laboretory end in the 
ficld. 


For example, it was found (as shown by the chart exhibited*/) that 
pyrethrum is very effective against the celory leaf-tier whereas derris 
4s noneffective and lead arscnate and cryolite are not sufficiently ef- 
fective, against the half-grown or nearly full-grown stages, at the di- 
lutions ordinarily considered practicable, to warrant the risk of resi- 
due hazard incurred by their use. These experiments demonstrated con- 
clusively for the first time that money spent by the cclery growers for 
derris, cryolite or lead arsenate to combat the celery leaf tier was 
very largely wasted and that all thoir efforts and funds should be ox- 
pended on pyrethrum to control this peste 


On the other hand (as illustrated partly by the chart exhibited*/) 
comparable tests with these four insecticides showed that derris or py- 
rethrum were highly specific against all stages of the imported cabbago 
worm and much more offective (especially with the half-grown or larger 
stages) than cither lead arsenate or cryolite. Those results emphasized 
that the organic insocticides (preferably derris against large larvae) 
could bo used in controlling this important pest of cole crops without 
danger of harmful residue and thet the other matcrials were not as suit- 
able. 


In oxperiments against the southorn armyworm it was found, however, 
that in the quartor-grown or larger stages, pyrethrum or derris wore 
vory nesrly non-toxic and that eryolite or lead arsenate wore specific 
against this widely distributed pest of many vegetable crops in the 
South. (In this connection note from the chart exhibited*/ that al- 
though pyrethrum and derris wore apparently quite cffective against the 
nowly hatched larvae of the southern armyworm, these matcrials were not 
effective against quarter-grown larvace) 
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Ficld:tcsts in, various work projects now bcing prosocuted by tho 
Division of Truck Crop and Garden Insects: Investigations, “have served 
to further cinphasize the highly specific response of insceticides. For 
instance, while insecticides containing rotenone have proven cffective 
against some insects (including those mentioned previously in this dis- 
cussion) such as the Mexican bean beetle, cortain spocios of cabbage 
worms, pea aphid, turnip aphid, poa weevil, raspberry fruitworm, to- 
bacco flea beetle, red spider and some species of thrips, they have 
not proven offcctive against tho colery loaf-tier, southorn armyworn, 
tomato fruitworm,; tomato pinworm, tomato and tobacco hornworms, zcbra 


caterpillar, molé crickcts, popper weevil, vegetable woovil, sweetpotato 


weevil, cutworms, and loafhoppers. 


" 
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NOTE: The charts exhibited at the Division Leaders? Meeting do not 
accompany this paper. 
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